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DETAILED ACTION 



Request For Continued Examination 

A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 37 CFR 
1.17(e), was filed in this application after final rejection. Since this application is eligible for continued 
examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been timely paid, the 
finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's 
submission filed on 10/08/2008 has been entered. 

Status of Claims 

Claims 3-6, 10, 14-23 are pending. 
Claims 3-6, 10, 14-23 are rejected. 
Claims 1-2, 7-9, 1 1-13 are cancelled. 

Objections 

The objection to the specification is maintained because the amendment filed 10/08/2008 is not in 
compliance with MPEP 37 CFR 1.121. In particular, applicant has provided a replacement paragraph that 
is missing markings that indicate changes. Amendments to the specification, including amendment to a 
section heading or the title of the invention which are considered for amendment purposes to be an 
amendment of a paragraph, must be made by submitting: (i) An instruction, which unambiguously 
identifies the location, to delete one or more paragraphs of the specification, replace a paragraph with one 
or more replacement paragraphs, or add one or more paragraphs; (ii) The full text of any replacement 
paragraph with markings to show all the changes relative to the previous version of the paragraph. The 
text of any added subject matter must be shown by underlining the added text. The text of any deleted 
matter must be shown by strike-through except that double brackets placed before and after the deleted 
characters may be used to show deletion of five or fewer consecutive characters. The text of any deleted 
subject matter must be shown by being placed within double brackets if strikethrough cannot be easily 
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perceived; (iii) The full text of any added paragraphs without any underlining; and (iv) The text of a 
paragraph to be deleted must not be presented with strike-through or placed within double brackets. The 
instruction to delete may identify a paragraph by its paragraph number or include a few words from the 
beginning, and end, of the paragraph, if needed for paragraph identification purposes. 

Withdrawn Rejections 

The rejection of claims 1-11 under 35 U.S.C. 103(a) as being unpatentable over Taylor in view of 
Kalantery and Huysmans is withdrawn in view of applicant's amendments, filed 10/08/2008. 

Claim Rejections - 35 USC§ 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition 
of matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

This rejection is newly applied. 

Claims 3-6, 10, 14-23 are rejected under 35 U.S.C. 101 because these claims are drawn to non- 
statutory subject matter. These claims are rejected for the following reasons. 

The claimed subject matter is directed to a process for storing and presenting sequence data. A 
claimed process is statutory under 35 U.S.C. 101 if: (1) it is tied to a particular machine or apparatus of 
statutory subject matter under 35 U.S.C. §101 (i.e. a machine, manufacture, or composition of matter), or 
(2) it transforms a particular article into a different state or thing (In re Bilski, 88 USPQ2d 1385 Fed. Cir. 
2008; In re Comiskey, Fed. Cir., No. 2006-1286). 

Regarding the required tie to a particular machine or apparatus, the claimed subject matter is not 
limited to a particular apparatus or machine. In the instant case, the claims are directed to steps for 
comparing sequences, storing entries and variations, deleting sequences, and presenting sequences (i.e. 
manipulating data) and are missing the use of a specific machine for carrying out these steps. To qualify 
as a statutory process, the claims should require use of a machine within the steps of the claimed subject 
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matter or require transformation of an article to a different state or thing. Insignificant data gathering or 
post-solution activity in the claimed subject matter will not be considered sufficient to convert a process 
that otherwise recites only mental steps into statutory subject matter. Preamble limitations that require the 
claimed process to comprise machine implemented steps will not be considered sufficient to convert a 
process that otherwise recites only mental steps into statutoiy subject matter. The applicants are cautioned 
against introduction of new matter in an amendment. 

Regarding the transformation test, the claimed subject matter does not recite a physical 
transformation of matter. For example, while claim 14 requires storing sequences and presenting 
sequence information to a user, the claim does not require any physical assays for sequencing nucleic 
acids [See In re Grams, 12 USPQ2d 1824 (Fed Cir. 1989)]. This rejection could be overcome by 
amendment of the claims to recite a step wherein an article is reduced to a different state or thing (e.g. 
physical assay), or a step wherein data representing a physical object or substance that is obtained by a 
specific physical process is sufficiently manipulated or changed (e.g.. raw data into a particular visual 
depiction of a physical object on a display) [See In re Abele, 684, F.2d at 908-909, CCPA, 1982 ]. The 
applicants are cautioned against introduction of new matter in an amendment. 

Response to Arguments 

Applicant's arguments, filed 10/08/2008, that claims 2-11 are statutoiy based on the amendments 
are persuasive. However, a new ground of rejection is applied. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness rejections set 
forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the claims under 35 
U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly 
owned at the time any inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and invention dates 
of each claim that was not commonly owned at the time a later invention was made in order for the 
examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 4, 5, 10, and 14-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Taylor et al. 
(Computer and Chemistry, 1999, Vol. 23, p.365-385), in view of Schwartz et al. (Genome Research, 
2000, Vol. 10,p.577-586). 

Taylor teaches a method and program for storing and presenting sequence data. In particular, the 
method requires specifying a set of seed probes represented using code identifiers [Table 1], which 
equates to replets. Each seed probe is compared to a database of sequences and match-sets are generated 
based on sequence identification, positional matches, and weights indicated degree of match (i.e. offset) 
[p. 371-372, Section 4, p. 374, Section 4.1.2, Fig. 3, and Fig. 4]. The iterative search and align cycle 
includes steps for removing similarity information [Fig. 3]. Gapped regions (i.e. mismatched) are replaced 
with an expression indicating the range of unmatched characters [p.368, Col. 1], which shows matched 
regions comprising "don't care" characters. Taylor teaches removing homologues (i.e. matching 
sequences) [p. 370, Table 2, Fig. 5, Discussion]. Taylor shows a step for ordering of sequence 
information and connecting (i.e. concatenating) overlapping regions, and excluding redundant 
information from the backbone tree [p. 369, Section 3.3.1, Fig. 2]. Taylor teaches constructing sequence 
matches for candidate template using a look-up table [Fig. 3]. Additionally, Taylor shows a method for 
identifying multiple subsequences using one sequence code (i.e. replete) [Table 8, p. 384, Col. 1]. Taylor 
shows segmenting matching sequences into parts to account for location-specific variations [Fig. 4, p.381- 
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382, Section 6]. As Talyor teaches an iterative search cycle wherein high scoring matches are combined 
with search templates [Fig. 3 and p. 378, Col. 1, f2], Taylor inherently shows adding new probes (i.e. 
replets) to a pre-existing set. 

Taylor does not specifically teach generating and storing match-data structures wherein redundant 
match-set data structures corresponding to matched replets are not generated, as in claim 14. 

Taylor does not specifically teach storing one or more variations for each matching subsequence, 
wherein a variation includes a "don't care" character, as in claims 10 and 14. 

Taylor does not specifically teach concatenating, in order, unmatched regions of sequences that 
remain after deleting each matching subsequence to form and store a backbone sequence, as in claim 14. 

Taylor does not teach matching "don't care" with a subsequence, as in claim 16. 

Taylor does not specifically teach removing a replete from a pre-existing set, as in claim 22. 

Taylor does not teach offset information parameters k and delta, as in claim 23. 

Schwartz teaches a computer-implemented method for presenting sequence data. In particular, 
Schwartz teaches the use of a program (RepeatMasker) that specifically generates repeat files based on 
user submitted query files [p. 578, Results, Col. 1 and Col. 2], and identities redundant match-data 
structures in the query files being matched in order to prevent the generation of redundant data, as in 
claim 14. The RepeatMasker program generates masked sequence data (which inherently include "don't 
care" characters), searches masked sequences against databases, and merges search results to identify 
genes (i.e. backbone sequences) [p. 580, Col. 2], as in claim 16. The method provide several options for 
generating and storing alignments (i.e. match-data structures) for each initial sequence file, including 
alignment coordinates, sequence position, and percent identity of gap-free segment information [p. 578, 
Col. 2, Fig. 1], which shows generating sequence information, offset information. Multiple variations for 
storing matching subsequences is provided [Fig. 1, Fig. 2, Fig. 3, Fig. 4, Fig. 6], as in claims 10 and 14. 
Matched information is color coded and includes sequence information for exact matches and non-exact 
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matches [p. 580, Col. 2, |3, and Fig. 2], which corresponds to a "don't care character." Schwartz teaches 
concatenating data by chaining overlapping regions that appear in the same order and scoring of 
unmatched regions [p. 582, Col. 2, |4, Fig. 6, p.585, Col. 1], as in claim 14. Schwartz teaches scoring 
parameters for mismatch, gap open, and gap extension used in alignment [Col. 585], which makes 
obvious offset parameters k and delta, as in claim 23. 

It would have been obvious to someone of ordinary skill in the art at the time of the instant 
invention to modify the method of Taylor by generating and storing match-data structures wherein 
redundant match-set data structures corresponding to matched replets are not generated, as in claim 14, 
since Schwartz teaches the use of a computer program (RepeatMasker) that prevents the generation of 
redundant data [p. 578, Results], and since Taylor shows an iterative search and align cycle includes steps 
for removing similarity information [Fig. 3]. The motivation would have been to improve sequence 
matching using subroutines for identifying repeats, as suggested by Taylor [p. 384, Col. 1, |3]. 

It would have been obvious to someone of ordinary skill in the art at the time of the instant 
invention to modify the method of Taylor by storing one or more variations for each matching 
subsequence, wherein a variation includes a "don't care" character, as in claim 14, and matching "don't 
care" with a subsequence, as in claim 16, since Schwatz provides multiple variations for identifying 
redundant matches and storing matching subsequences that includes sequence information for non-exact 
matches [p. 580, Col. 2, Fig. 2, Fig. 6], which shows matching of "don't care" information. The motivation 
would have been to use a program that can provide useful sequence comparisons even when sequences 
are not finished or have discontinuities, as suggested by Schwartz [p.581, Col. 1]. 

It would have been obvious to someone of ordinary skill in the art at the time of the instant 
invention to modify the method of Taylor by concatenating, in order, unmatched regions of sequences 
that remain after deleting each matching subsequence to form and store a backbone sequence, as in claim 
14, since Schwartz shows deleting duplicate regions based on chaining regions that appear in the same 
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order and based on unmatched regions [p. 582, Col. 2, |4, Fig. 6, p.585, Col. 1]. The motivation would 
have been to improve sequence matching using flexible and automated methods for avoiding duplicate 
matches when homologue regions appear in multiplicity, as suggested by Schwartz [p. 583, Col. 2, ^2]. 

It would have been obvious to someone of ordinary skill in the art at the time of the instant 
invention to modify the method of Taylor by removing a replete from a pre-existing set, as in claim 22, 
since Schwartz shows a step for comparing initial queiy files to repeat files to avoiding alignment repeats 
and uninformative information [p. 578, Results]. The motivation would have been to improve sequence 
matching using flexible and automated methods for avoiding duplicate matches when homologue regions 
appear in multiplicity, as suggested by Schwartz [p.583, Col. 2, 1)2]. 

It would have been obvious to someone of ordinary skill in the art at the time of the instant 
invention to modify the method of Taylor by additionally using offset information parameters k and delta, 
as in claim 23, since Schwartz teaches scoring parameters for mismatch, gap open, and gap extension 
used in alignment [Col. 585] and since the choice of variables to denote offset position is an arbitrary 
design parameter. 

Claims 3-6, 10, and 14- 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Taylor et al. 
(Computer and Chemistry, 1999, Vol. 23, p. 365-385), in view of Schwartz et al. (Genome Research, 
2000, Vol. 10, p.577-586), as applied to claims 4, 5, 10, and 14-23 above, and further in view of 
Huysmans et al. (Proteins: Structure, Function, and Genetics, 1991, Vol. 1 1, p. 59-76). 

Taylor and Schwartz make obvious a method for storing and presenting sequence data, as set 
forth above. 

Taylor and Schwartz do not specifically teach storing information in a table using a "pointer", as 
in claims 3 and 6. 
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Huysmans teaches a relational database for storing sequence and position identifier data using 
relational pointers [Table I, Table II, Fig. 4, Fig. 5, p.65, Col. 1]. This method is beneficial for efficiently 
accessing and manipulating large amounts of information [p. 67, Col. 1, p. 74, Col. 1]. 

It would have been obvious to someone of ordinary skill in the art at the time of the instant 
invention to modify the method made obvious by Taylor and Schwartz by storing information in a table 
using a "pointer", as in claims 3 and 6, since Huysmans teaches a relational database for storing sequence 
and position identifier data using relational pointers obtained from homology-based applications 
[Abstract, Table I, Table II, Fig. 4, Fig. 5, p.65, Col. 1]. The motivation would have been to incorporate 
functionality for efficiently accessing and manipulating large amounts of sequence and positional 
information, as suggested by Huysmans [p.67, Col. 1, p.74, Col. 1]. 

Response to Arguments 

Applicant's arguments filed 10/08/2008 regarding the rejection of claims 1-11 under 35 U.S.C. 
103(a) as being unpatentable over Taylor in view of Kalantery and Huysmans have been 

fully considered and are persuasive. Therefore the rejection has been withdrawn. However, a new ground 
of rejection has been applied in view of applicant's amendments, tiled 10/08/2008, which introduces new 
claims and new limitations. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Pablo Whaley whose telephone number is (571)272-4425. The examiner can normally be 
reached on 9:30am - 6pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Marjorie Moran can be reached at 571-272-0720. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

/Pablo S. Whaley/ 

Patent Examiner 
Art Unit 1631 



/John S. Brusca/ 

Primary Examiner, Art Unit 163 1 



